Summary. Asthma is one of the most prevalent atopic diseases in childhood. It is characterized by infl ammation of conductive airways and bronchial hyperresponsiveness. Environmental factors introduced to child in early years of life may have a protective or harmful role in developing atopic diseases. To evaluate the infl uence of some environmental factors such as cat or dog ownership, smoking of mother or father and environmental pollution on prevalence of wheezing in children. Subjects and methods: This was a cross sectional retrospective study. A questionnaire was designed based on International Study of Asthma and Allergies in Childhood (ISAAC). Parents of the subjects were asked to fi ll in the questionnaires. Children's wheezing association with keeping cats and dogs, smoking mother and father and frequency of truck passing in place of residence was investigated. 545 children were recruited in our study. Prevalence of wheezing was 9%. Keeping cats in fi rst year of life and last year was associated with less wheezing. But the latter association was not statistically signifi cant. Keeping dogs was so scarce in area of our study, so we could not perform a rightful analysis. Frequency of truck passing was signifi cantly higher in those with wheezing. Keeping cats in fi rst year of life was a signifi cant protective factor, whereas residence in an area with frequent truck passing increased wheezing in children. Results of our study can emphasize the need to keep children away from polluted areas. Further studies are needed to investigate whether keeping a pet in household can benefi t children regarding all possible concerns and benefi ts.
INTRODUCTION
A sthma is an atopic disease with infl ammation of airways leading to structural and functional changes. Severity of bronchial hyperresponsiveness and obstruction vary over time. Asthma affects children's quality of life and imposes a high level of burden on health care system by using available resources [1, 2] . Asthma, in addition to having negative infl uence on affected individuals' life from childhood to death, may even cause harm to the next generation by complicating pregnancy [3] .
Many modifi able factors can infl uence the presentation and course of this atopic disease. Control of these factors which range from various drugs to place of residence may have a great contribution to better asthma prevention and management [4, 5] . Exposure to environmental allergens can lead to persistence of asthma and provoking of underlying mechanisms. Early years in life may play a more critical role for incidence of future asthma [6] . Domestic animals such as cats and dogs can be a source of allergens in house. Frequent exposure of children to pets highlights the importance of study on effect of these environmental contact [7] .
Although wheezing is not found only in asthma, it is the most reasonable symptom to look for in self-report asthma. History of dyspnea induced by exercise or contact with cold air and night cough are some other symptoms suggestive of asthma [8] . Even small differences in wording of questions about wheezing may change the fi nal results of any study [9] . So a uniform questionnaire to help compare and evaluate studies together in different parts of the world had been set up by International Study of Asthma and Allergies in Childhood (ISAAC) [10] .
Industrialization process in Yazd province has resulted in increased air pollution and migration to cities. Considering lack of precise data in accordance to globally accepted questionnaires, it was necessary to estimate the prevalence of asthma and allergies with standard criteria and to try to depict the associated relation of probable risk factors. We used ISAAC standard questionnaire to estimate the prevalence of asthma and associated environmental risk factors in children aged 6-7 in Yazd.
MATERIAL AND METHODS
This cross-sectional study was carried out is Yazd province located in the center of Iran. Study group consisted of 6-to 7-year-old student population in primary school (fi rst grade class). The number of students in Yazd region who studied in fi rst grade was obtained from city educational offi cials. Considering the total number of male and female schools, 7 schools of each sex were randomly selected. In the selected schools, students were randomly enrolled in our study. Students' parents were invited to the school to complete the questionnaire. The questionnaire was sent to some parents who did not come to school.
Instrument for data collection in our study is based on ISAAC standard questionnaire which consists of the following parts: demographic information, a main questionnaire including questions related to wheezing and asthma and a questionnaire about environmental contacts. Collected data were analyzed with SPSS 16 statistical software for descriptive and analytic calculations. Chi square and exact fi sher test were used for comparison between different groups. P value of less than 0.05 was considered signifi cant. Data of the study were analyzed anonymously and kept highly protected regarding ethical considerations.
RESULTS
This was a cross sectional retrospective study. 545 students (271 males and 274 females) aged 6-7 years were enrolled in our study: (m/f ratio: 0.99).
Prevalence of wheezing in lifetime among all children was 9% (m/f ratio: 3.08), but only 4.95% of them reported wheezing in last year. Physician diagnosed asthma was claimed by 3.3% of children (m/f ratio: 2.6). Sexual difference was statistically signifi cant for both wheezing and physician diagnosed asthma (p = 0.001 and p = 0.05, respectively.) Wheezing after exercise was seen in 6.6% of students (m/f ratio: 1.77). There was no signifi cant difference between boys and girls regarding exercise induced wheezing.
Among those who reported no history of wheezing, 16.16% kept cat in fi rst year of life, whereas only 6.12% of other students reported having cat in fi rst year of life. This difference was statistically signifi cant (p = 0.04). Keeping cat in last year was also more prevalent in those without wheezing, but this was not statistically significant (p = 0.09). Keeping dog was uncommon among families (0.4%) and had no signifi cant relationship with wheezing.
Smoking among mothers was not prevalent (1.1%), but about 29% of fathers were smokers. Wheezing was more frequent seen among those with smoking father (33.3% vs. 28.9%), but this association was not signifi cant (p = 0.3).
Frequency of truck passing in place of residence is shown in table 2. Proportion of children who claimed often or almost always truck passing was signifi cantly higher among wheezing group (p = 0.02). Among children with a history of wheezing, 26.5% reported never or rarely truck passing compared to 43.0% in children without wheezing. 
DISCUSSION
Effect of environmental factors on pathways leading to asthma is a matter of concern for better management of this disease. Exposure to specifi c allergens during childhood may have a key role in disease establishment. School setting is a good site to investigate about asthma and its symptoms in children. Probable asthma cases in school can be detected and lead to more effi cient treatment in future with taking environmental factors into account.
Respiratory symptoms and history of patients are the cornerstone of diagnosis in epidemiological studies in large populations. Wheezing is one of the best predicting symptoms for asthma in this kind of studies [11] . ISACC has made a uniform questionnaire which was the basis for our questionnaire. Before development of this international questionnaire, there was not a single set of questions for comparing asthma prevalence between different areas in the world. In the fi rst studies to evaluate properties of this questionnaire sensitivity of 85% and specifi city of 91% were reported in reply to questions about ever experiencing wheezing and wheezing in the past years. Since then, ISACC questionnaire have been used in many studies [12] .
In our study 9% of participants reported wheezing. In a review study the prevalence of asthma symptoms in different cities of Iran is reported in the range of 2.7% to 35.4%. Overall national prevalence is 13.14% [13] . This shows less prevalence of asthma symptoms in Yazd compared to national level. A wide range of current prevalence of wheeze is also observed between and within countries over time. Developed countries such UK and Australia had the highest prevalence of more than 20% whereas prevalence of less than 5% was seen in some Eastern European countries, India and Ethiopia [8, 14] . Differences observed in prevalence of asthma and asthma symptoms in different areas may be attributed to diversity in lifestyle and environmental factors in each region. In our study the prevalence of wheezing in boys was more than girls (13.65% vs. 4.38%). This fi nding is consistent with results of more extended studies [15, 16] .
Smoking father and mother was not related to wheezing signifi cantly in our study. This seems inconsistent with other studies which report an association [17] . Several studies argued that exposure in fi rst years of life rather than later years is the key element that can infl uence immunopathogenesis of asthma in childhood [18, 19] . It was suggested that upregulation of pulmonary neuroendocrine cells in relationship to mechanisms of tobacco smoke products may induce pulmonary disease. However, genetic background is what will dictate the susceptibility to environmental tobacco smoke [20] . Also smoking among mothers in our study was little. This can obscure a potential relation.
In our study keeping cats in fi rst year of life was signifi cantly associated with less wheezing. Studies regarding early exposure to pets yielded contradictory results. While some researchers reported a protective feature, other studies suggested removing pets for reducing symptoms of asthma [21] [22] [23] [24] [25] . It was proposed that decision to keep a pet at home should not be based on this matter. A systematic review of 47 studies on this subject revealed opposing conclusions probably due to different methods used, various study designs, exposure defi nition and outcome assessment [26] . Also there may be a threshold for allergen exposure which further complicates any conclusion [27] . Elimination of cats and dogs from house space would have less effect on endotoxin level compared to home cleanliness [28] .
In our study, more frequent truck passing was associated with higher wheezing among children. This fi nding was consistent with other studies [29, 30] . Different air pollutants released from motor vehicles can contribute to increased incidence of asthma and its symptoms such as wheezing [31] . Traffi c related pollution may even have higher infl uence on self-reported wheezing compared to other symptoms [32] . We only asked about place of residence, but location of primary school may have similar effects too. Children breathe more air per weight of their body, consequently exposure to air pollution may have greater effects in childhood [31] .
The use of a self-report health questionnaire may have affected our fi ndings. Since a considerable discrepancy between parents' and clinicians' reports of asthma is reported in some studies [33] . Nature of asthma is highly complex and wide ranging. Thus, many studies on impact of contributing factors have yielded contradictory results. This study in Yazd province was an opportunity to evaluate the prevalence of asthma and allergies in children with a standard questionnaire and method. Reliance of our study on sole self-reports may be one of the most important limitations of our study. However, this limitation is almost inevitable in this kind of epidemiological studies.
In conclusion, regarding results obtained in our study, school setting can help researchers estimate the prevalence of asthma and associated environmental factors in a certain region. More detailed examination by physician can help establish a defi nite diagnosis and conduct necessary measures such as exempting asthmatic students of participation in heavy school sports programs. Based on our fi ndings, air pollution can cause more severe asthma symptoms, while keeping cats in household may help reduce wheezing. Possible benefi ts of recommending keeping a cat at household need further studies. To better understand and confi rm the role of specifi c allergens we recommend conducting longitudinal regional studies. Analyzing trend of prevalence of asthma symptoms and environmental factor can help understand the association.
